This paper uses the system of economic and environmental accounting for water to demonstrate how the water sector interacts with the social-economic sectors of the economy. Furthermore, it reviews the existing institutional and policy framework in Uganda, and proposes an analytical framework which can be used to provide sound intersectoral planning in order to achieve sustainable water resource use. The proposed framework also articulates how outcomes of water policies and social-economic policies can be analyzed. In Uganda, the uneven distribution of water resources both in space and time, poses constraints to economic activity particularly in the water-scarce regions of the country. The problem is being exacerbated by the increasingly erratic rainfall and rising temperatures. The accounting results show that the current level of water use within the economy is less than the available quantity. In this regard, there is room for the development of mechanisms to increase its utilization. This would serve to mitigate the scarcity especially of water for production which primarily emanates from climate variability. This in turn affects the performance of the economy, as key sectors such as agriculture are rainfall-dependent.
Introduction
This paper uses an analytical framework which demonstrates how water resources interact with the economic system. It also proposes a framework for analyzing the interaction between the water sector policies and the policies of other sectors of the economy. The World Commission on Sustainable Development (WCED) recognizes the close link between the environment and the economy where it stresses that:
Hence, the existing challenges cannot be solved by fragmented institutions or policies. These call for trans-disciplinary competencies and approaches that are geared towards advancing a sustainable development agenda for economic growth and well-being (NEMA, 2010) .
This study is motivated by the prevailing environmental-economic challenges faced by Uganda to investigate the level of use vis-à-vis the amount of water resources available in the economy. In addition, a framework for policy analysis is developed in order to demonstrate how water resource policies can be linked with other social-economic policies in a national development planning process, with a view to ensuring sustainable use of the existing water resources in an economy. This study is vital since water resources are increasingly coming under threat from climatic variability which is manifesting in the form of increasing frequency and severity of climatic shocks, as well as shifts in temperature and rainfall patterns (IPCC, 2007; Hepworth & Goulden, 2008) .
For the case of Uganda, studies on water resources have largely focused on the hydrological dynamics with little or no attempt to link water resources and the rest of the economy (see Sutcliffe & Parks, 1999; Awange et al., 2008; Nyenje & Batelaan, 2009; Kizza et al., 2009; Swenson & Wahr, 2009; Nsubuga et al., 2011 Nsubuga et al., , 2014a Smith & Semazzi, 2014) . Those which attempt to include other aspects of water resources and the economy focus on river or lake basins, of which some are transboundary in nature (see e.g. Awange & Ong'ang'a, 2006; Kayombo & Jorgensen, 2006; IWMI, 2012) . In fact, IWMI (2012) cites the Nile basin as wide and complex, with varying dimensions with respect to poverty, productivity, vulnerability, water access and socio-economic conditions. It therefore recommends that further in-depth research and local analysis be undertaken in order to bolster further understanding of issues and systems, with a view to designing appropriate interventions.
This study seeks to add to the literature on water resource accounting and integrated policy analysis at a national level. In addition, it seeks to contribute to the very limited evidence on water resource accounting and policy analysis from a developing country perspective, amid threats of water scarcity. This is important because Uganda, like most developing countries, has no established water accounts and yet, as a developing country, it is susceptible to the adverse effects of water scarcity. This is because a considerable proportion of its economic output is rooted in climate-sensitive sectors such as agriculture. Miguel et al. (2004) found that rainfall shocks constitute a good proxy for household income shocks in Uganda. Therefore, the development of national water accounts provides a vital tool for economy-wide water resource planning at a national level. This can result in interventions which are geared toward efficient use of the available water resources, and a reduction in the dependency on rainfall for the water-dependent sectors of the economy.
According to the Organisation for Economic Co-operation and Development (OECD, 2008) , over half of the world's population will be living under water scarcity due to the effects of climate change by 2030. Rainfall, which is a key input into the hydrological cycle, is increasingly showing significant variations both regionally and globally (Nsubuga et al., 2014a) . Such variations can have adverse effects on the availability of water resources especially for those water sources whose recharge is derived from it (Ngongondo, 2006) . Furthermore, a number of sectors of most developing economies are dependent upon rainfall whose seasonality is increasingly becoming volatile and intensity is reducing. This has the effect of reducing water availability through reduction in the recharge of both surface and groundwater sources. River basins which depend on a monsoon-type regime such as the Nileone of Uganda's major surface water sourcesand the Ganges in India, have been cited as being vulnerable to changes in the seasonality of run-off. This has adverse ramifications for water resource availability in countries that lie within these basins (World Bank, 2012) . In the case of Uganda, there exists a contrast in seasonality between the sub-basins that lie above and below latitude 2°N (i.e. the northern and southern sub-basins) (see Nsubuga et al., 2014a, p. 284) .
It is therefore important to closely monitor the available water resources in order to ensure their proper management and utilization. In Uganda, 80% of the total catchment of Lake Victoriathe largest basin in East Africarelies on direct rainfall while the remaining 20% is derived from river and underground discharges (Awange et al., 2008) . Studies of rainfall fluctuations in Uganda have demonstrated that total rainfall during the March to May season, and the number of wet days in a number of weather stations, are decreasing (see Nsubuga et al., 2011) . FEWSNET (2012) , in a study of climate trends in Uganda, showed that the period 1975-2009 witnessed an increase in temperature and a reduction in rainfall. Average temperatures in Uganda are projected to increase by up to 1.5°C in the next two decades (LTS International, 2008) . In fact, increases in the temperature and pollution of surface water sources tend to increase the abundance of hazardous toxins in the water. Consequently, domestic water supply, the ecology of surface water sources and aquatic life are threatened. There is already evidence of such pollution in some bays of Lake Victoria (LTS International, 2008) .
Furthermore, changes in rainfall patterns and increases in temperature are swiftly translating into yield reductions in many crops (Glantz et al., 2009) . Such changes present adverse effects on the economy to the extent that they affect export performance, foreign exchange earnings and employment. It is therefore evident that an intricate relationship exists between the water resources and other sectors of the economy. Hence, the water sector policies and those of other sectors have feedback loops on each other. This therefore calls for policy analysis to be carried out in an integrated manner. To demonstrate this inter-relationship, water is primarily a critical resource for the agricultural sector. In turn, agriculture is a major source of employment; it supplies primary inputs to other sectors; it provides food security to households, and is a major source of export earnings (MFPED, 2011) . However, the increasingly unreliable rainfall, coupled with the uneven distribution of water sources, is threatening the sustainability of social-economic activity in the country.
Objectives
This paper seeks to: (a) examine the state of water resources in Uganda; (b) undertake national water accounting using the system of economic and environmental accounting for water (SEEAW) framework; (c) propose a framework for policy analysis of integrated water resources management (WRM); (d) highlight policy issues which arise from the analysis.
The rest of the paper is organized as follows. Section 2 provides a situational analysis of water resources in the country. A review of the institutional and policy framework is presented in Section 3, and the methodological steps for resource accounts development and findings are articulated in Section 4. A framework for linking analysis of water policies and other social-economic policies is developed in Section 5, and Sections 6 and 7, respectively, provide the conclusions and emerging issues.
Situational analysis of water resources in Uganda
This section provides insights into the state of water resources in Uganda with the aim of providing a basis for the need to develop a link between water resources and the economy. Approximately 25% of the country's surface area (241,000 km 2 ) is covered by lakes and rivers. From a biophysical perspective, however, much of the country experiences high rates of potential evaporationapproximately 75%within the range 1,350-1,750 mm/year (DWRM, 2011) . Similarly, Van Steenbergen & Luutu (2012) indicate that a large proportion of rainfall (approximately 70-90%) goes back into the atmosphere through evapotranspiration. Only a small proportion of this rainfall stays on the land surface and contributes to surface flow via run-off, and to groundwater recharge via infiltration through the unsaturated zone. They further note that, given the nature of the aquifers, groundwater is recharged mostly during heavy rainfall events. As such, these high rates of evaporation have implications for economic activity with regard to soil moisture for crop production, groundwater recharge, and rangeland productivity (DWRM, 2011) .
The country receives a mean annual rainfall of 1,200 mm. However, only the Lake Victoria shores and the mountainous areas (Mt Rwenzori, Mt Elgon, and the Kisoro-Kabale region) experience, on average, an annual rainfall surplus (i.e. annual rainfall that exceeds potential evaporation). Average annual rainfall exceeds potential evaporation in only 10.6% of the land area. In 20% of the country, the average rainfall deficit is less than 200 mm per annum, while another 35% is in the range of 200-400 mm (DWRM, 2011) . In addition, the north-eastern region (approximately 35% of the country) experiences an annual rainfall deficit exceeding 400 mm. However, DWRM (2011) notes that 'a rainfall deficit does not necessarily translate into an equal amount of moisture deficit during plant growth, as traditional agricultural production systems are well adapted to these seasonal weather patterns' (DWRM, 2011, p. 8) . This observation notwithstanding, empirical evidence suggests that the prevalence of rainfall deficits can have adverse implications for economic performance (Glantz et al., 2009) .
In terms of surface water, River Nile flows exceed 25 km 3 per year, coupled with large combined storage capacities in the lakes: Victoria, Albert, Edward and Kyoga (DWRM, 2011, p. 7). However, while Uganda is generally endowed with water resources, social-economic activity still continues to depend on rainfall. As noted earlier, studies show that rainfall is on the decline and this is likely to pose social-economic challenges in the medium to long term. In fact, this view has been reinforced by recent experiences in the areas of demography and climate. Specifically, the country is registering rapid population growth of 3.2% and increasing climatic volatility which is being attributed to climate change (MFPED, 2011, p. 80) 1 . Droughts have become frequent and severe, thereby posing a threat to the prospects of stable long-term economic performance.
Findings from FEWSNET (2012) show that the spatial pattern of warming corresponds largely to the areas associated with reduced rainfall. Temperatures are reported to have increased by up to 1.5°C across much of the country, with typical rates of warming of approximately 0.2°C per decade. This trend is envisaged to continue as well as the expansion of warm areas in the medium to long term, as the earth's temperature continues to rise. The western and north-western regions of the country are cited as the most affected by these changes. The rising temperature has specifically been cited as a threat to coffee production, a key cash crop for the economy. Therefore, the effects of a warmer climate are likely to exacerbate the impact of the decreasing rainfall and periodic droughts. This would ultimately have an adverse impact on the economy. Generally, the FEWSNET (2012) findings show that the country is becoming drier and hotter.
Current water consumption is estimated at 21 m 3 per capita (NPA, 2010). However, it is projected to rise gradually to approximately 30 m 3 per capita by 2035 (MWE, 2009) . Table 1 presents the growth in per capita water availability against the conventional benchmarks for water stress.
In Table 1 , the Falkenmark & Widstrand (1992) indicator of national water scarcity is used to compare the available per capita renewable water in Uganda against the water stress threshold values of 500, 1,000 and 1,700 m 3 /per capita/year. Based on this criterion, countries or regions are considered to be facing absolute water scarcity if their renewable water resources are ,500 m 3 per capita; chronic water shortage if renewable water resources are between 500 and 1,000 m 3 per capita; and regular water stress if resources are between 1,000 and 1,700 m 3 per capita. According to this criterion, Uganda will be a water stressed country by 2020.
However, it is critical to note that, although this measure has its merits, it is based on an oversimplified perspective of the water situation of a country. This is because the approach is largely based on estimates of the number of people that can reasonably live with a certain unit of water resources (see Falkenmark, 1984; FAO, 2012) . This approach ignores critical local factors that determine access to water, as well as the feasibility of solutions aimed at water provision in the different locations. Most importantly, it does not account for the prevailing climatic conditions; inter-and intra-annual variability of water resources and environmental water requirements which tend to vary from region to region and also affect water availability (Molle & Mollinga, 2003; FAO, 2012) .
In the case of Uganda, averages at the country level may be indicative but not particularly meaningful, since the country has strong regional variations in the spatial distribution of water resources. What is vital to note is that even with this simplified basic indicator, the country will be water stressed by 2020. In fact, if we factor in the adverse effects of climatic variability on water resource availability via the interference with the recharge system and the rising temperatures, it suggests that the stress levels will become evident faster than the projections reveal. In addition, the level of severity will be more acute than otherwise thought. Additional pressure on water availability is bound to emanate from economic growth, population growth, and rapid urbanization. A combination of these factors is likely to lead to the extraction of significant amounts of water, thereby further contributing to water scarcity. Conventional definitions of water stress following Falkenmark & Widstrand (1992) . Sources: MWE (2009); FAO (2012); UNDESA (2015).
Legal institutional and policy framework for the water sector in Uganda 2
The national policy objectives for the water and environment sector have been developed with a view to ensuring WRM, domestic water supply, sanitation, and water for production (WfP). Specifically, the framework is designed to:
(a) manage and develop the water resources in an integrated and sustainable manner, in order to ensure an adequate quantity and quality of water for all social and economic needs of current and future generations, with the active involvement of all stakeholders; (b) achieve sustainable provision of safe water within easy reach, and hygienic sanitation facilities based on management responsibility and ownership by the users, to 77% of the population in rural areas and 100% of the urban population by 2015 with 80-90% effective use and functionality of facilities; and (c) develop and efficiently use water supply for production (agriculture, irrigation, livestock, aquaculture, rural industries, hydropower, and tourism).
Overall sector coordination is through the Water and Environment Sector Working Group (WESWG). Under the water and sanitation sector, there exist the following components: WRM; rural water supply (RWS); urban water supply and sewerage (UWSS); WfP; and sanitation (MWE, 2009 ). The institutional framework for the water and sanitation sector comprises a number of organizations and stakeholders at national, district, and community levels as illustrated in Figure 1 .
Policy, legal, and strategic framework
The management and development of water resources in Uganda is governed by the (1995) Constitution of the Republic of Uganda. This is further supported by the Uganda Water Action Plan (1995) and the National Water Policy (1999) which sets out the overall policy framework. The National Water Policy seeks to facilitate an integrated approach to the management of water resources in a manner that is sustainable and optimal for the country. The approach is informed by the recognition of the social value of water, while at the same time giving adequate attention to its economic value. There are other policies designed to play an auxiliary role, such as the National Environment Management Policy (1994) The key legal frameworks that guide the management of the sector include the: 
Reform measures in the water and sanitation sector
Since 1998, the Government of Uganda, with the support of the Development Partners, has taken steps to reform four different sub-sectors, namely: rural water and sanitation (RWS); UWSS; WfP; and WRM (MWE, 2009) . In line with the developed sector investment plans, a geographical information system-based water and sanitation sector integrated investment tool was developed in 2007. This tool was intended to provide better insight into current and planned sector investments through enhanced monitoring and evaluation, identification of priorities and the determination of areas with development deficits, as well as detect areas where investments would have the highest impact.
The system was also designed to help visualize the spatial disparities across the country in order to ensure transparent and equitable resource allocation and performance. The reforms have been put in place with a view to minimizing duplication and contradictions in mandates of the different institutions; to address current issues such as population growth, shifting priorities towards WfP in order to contribute to prosperity for all; increased incidence of climatic variability; the impact of WRM on the economy; and the operationalization of decentralized integrated water resources management (IWRM) strategies at catchment level.
Water resource accounting
This paper uses the system of environmental and economic accounting for water (SEEAW) to account for the available supply and use of water resources. The SEEAW framework makes possible the link between water resources and the economy because the water supply and use tables (SUTs) have the same structure as the social accounting matrix (SAM). This suggests that economic policy analysis through integrated natural resource modeling is possible. The SEEAW 3 is a comprehensive water accounting system that has been developed with the objective of standardizing concepts and methods in water accounting (UN, 1993; UNSD, 2012) . It provides a conceptual framework for organizing economic and hydrological data thereby permitting a consistent analysis of the contribution of water to the economy and the impact of the economy on water resources (FAO, 2012) . In fact, Dost et al. (2013) have developed an augmented integrated water accounting framework where they employ remote sensing data to build on a combination of existing systems and approaches. They argue that their approach to water resource accounting is easily applicable even in ungauged and poorly gauged basins. This is particularly the case for most developing regions of the world.
These accounts are vital to furnish information to policy-makers about the impact of current economic policies and growth patterns on the environment's resources. In this way, judgment can be made as to whether or not such policies are sustainable. In addition, information from these accounts helps to gauge the impact on the economy of policies taken for environmental reasons. Finally, one of the fundamental aims of this accounting framework is to assess how much economic 'growth' as it is conventionally measured, is actually capital consumption due to resource depletion (World Bank, 2006 , cited in FAO, 2012 .
When water is abstracted and processed, it is considered a product, as it enters into the economic sphere. This product can be delivered to other industries or to final consumers. When water is no longer useful in its current state, it is considered to be a residual. Some flows of residuals are recorded within the economy (for example, the routing of waste water to treatment plants) but, ultimately, all residuals are returned to the environment (see Figure 2 ). These flows do enter the economy, hence the return of water to the environment is recorded as a residual flow. In the case of Uganda, water used for hydro-electricity generation and the water extracted by agriculture for irrigation is considered as water returned to the hydrological system.
Data
Macroeconomic data were obtained from the Ministry of Finance Planning and Economic Development (MFPED) and the Uganda Bureau of Statistics. Water data were obtained from the Directorate of Water Resources Management (DWRM, 2012) and the Small Towns Water and Sanitation Programme (STWSP) under the Ministry of Water and Environment (MWE). Other data were obtained from the NWSC (2012), as well as the AQUASTAT database published by the Food and Agriculture Organization (FAO).
Development of the water accounts
In this section, the water accounts are developed using the SEEAW. The procedure entails partitioning the physical supply and use tables (PSUT) by their key components. In this paper, the accounts are adapted to integrate the environment and the economy 4 . The following components are included in order to reflect the key elements which are at the core of WRM in Uganda:
• From the environment: this is the source of all water resources and the ultimate repository to which all used and non-used water resources return.
• Mean annual run-off (MAR): this receives water from the environment and redistributes to surface water and groundwater and back to the environment. This component is presented as part of surface water and groundwater yield by the DWRM.
• Surface water yield: collects from MAR and redistributes to available yield.
• Groundwater: sources are replenished by MAR and contribute to available yield. • Soil water: collects precipitation from MAR to support evapotranspiration activities through natural and cultivated agriculture. This is accounted for under groundwater. • Consumption: measured as water that is not returned to water bodies because it has either been absorbed by plants (crop water), livestock, humans (households) or industry. This component is presented accordingly in the accounts.
Results and analysis
The resource flow matrix is an input-output table that describes supply and use transactions in one table. Water users are aggregated in the water statistics in order to correspond to particular categories according to how water is supplied to these users. From the flow matrix, the main source of irrigation water to agriculture is from surface water while water supply to households, crops and fisheries is from the distribution agencies as well as other ground and surface water. The industrial sector is taken to be mainly supplied by the distribution agencies since there is no official data on abstraction for own use (see Tables 2-4) .
From the accounts, the key indicators (in millions of m 3 ) are obtained from the developed water accounts from which a water balance model is derived. These key indicators follow the rules of the SEEAW. The balance between water flows is expressed as:
Total abstraction (4,511) þ Use of water received from other economic units (83.4) ¼ Supply of water to other economic units (83.4) þ Total returns (336) þ Water consumption (4,175).
Since total water supply to other economic units equals the total water use received from other economic units, the identity can be rewritten as:
Total abstraction (4,511) ¼ Total returns (336) þ Water consumption (4,175).
Summary of findings from the resource accounting
Flows from the environment to the economy are estimated at 43.2 billion (10 9 ) m 3 . Agriculture accounts for 63% of total water use with 21.2% going to livestock, 18.4% to irrigation, 47.5% for crops, and 13% to fisheries. Industry accounts for 4% of total water use in the economy while households consume 20.4%. Flows within the economy consist of supply water to other economic units via distribution (approximately 83.4 million m 3 ) which accounts for a small part of total water use (6.5%). This is evidence of the limited distribution of water in the country through the piped network. For instance, the NWSC and STWSP distribution network is limited to a few districts in the country and is confined largely to urban areas. Consequently, a large proportion of water use by economic agents is obtained from other sources such as rainwater harvesting, springs, deep wells, and boreholes.
The results show an estimated 38.6 billion m 3 in water supply surplus. This suggests that there are available water resources that can be exploited for productive use. Subject to availability of more detailed data, future analysis will provide for a more accurate picture of the exact amount of surplus water resources in the economy. This is because there is a need to net-out the threshold requirements for water that cannot be withdrawn from the environment as it is required for the ecosystems to function, for example, riverine habitat (instream flow requirements (IFR)) 5 thresholds vary from one country to another. Furthermore, depending See Appendix 1 for explanatory notes on the data sources and table presentation (available in the online version of this paper). on the technical hydrological assessments and recommendations, the existing water resources can be harnessed and utilized. In addition, it is necessary to account for other possible losses of water into the environment through deep seepage, river losses and evapotranspiration. These are technical hydrological issues which are outside the scope of this paper. However, it is clear from the results that the current level of water resources is adequate to address the existing economic challenges that emanate from water scarcity.
Policy analysis and relevance of water resource accounting
The existing institutional and policy framework in Section 3 clearly shows that there are multiple institutions charged with the management of water resources in Uganda. However, there is a need for an explicit connection between water sector policies and those of the social-economic sectors, since water resources are a key input into the country's economic and social sectors. This is even more pronounced for developing agro-based economies such as Uganda. Fortunately, the institutional framework provides for a key component such as WfP. Therefore, institutions which are charged with managing the productive sectors of the economy, i.e. the MFPED, the Ministry of Transport, the Ministry of Agriculture Animal Industry and Fisheries (MAAIF), and the Ministry of Tourism Trade and Industry need to link their development plans and policies with those of the water sector.
According to WCED (1987) , achieving sustainable development is a goal worth pursuing for any economy. In this context, sustainable development is defined as a process in which the economy, environment and ecosystem of a region change in harmony such that there are improvements over time. Consequently, the development of a sound national water policy should relate the different development plans of the social-economic sectors in an explicit manner (see Simonovic & Fahmy, 1999) . In this paper, we propose a framework for policy analysis as a blueprint for explicitly relating development plans for the different social-economic sectors to those of the water sector (see e.g. Meadows et al., 1992) . This framework can easily be adapted for similar studies in other countries.
This framework is designed to provide policy analysis of IWRM in a typical economy. The idea is to explicitly link a nation's development plans in the different social-economic sectors with the water resources. For example, agriculture, industry, households, hydro-electricity and navigation are key sectors that primarily depend on water. Development plans in these sectors involve a number of policy variables and inputs. Therefore, the interaction between the policy variables and their impacts are monitored through multiple indicators in the social-economic and ecological domains. Owing to the multiplicity of variables, the SEEAW framework used in the water resource accounting in Section 4 uses aggregated water data as do the existing approaches for analyzing the associated policy impacts. For instance, computable general equilibrium (CGE) models also use aggregation and hierarchical decomposition in order to simplify model development and data compression to a manageable size. While the aggregation hides some of the temporal and spatial variability, it still preserves the fundamental trends and helps to provide answers which are often demanded by policy-makers.
Structure of the proposed framework
The objective of this framework is to provide a mechanism for evaluation of both water policies and social-economic policies with a view to achieving the long-term social-economic development path for the country. In the framework, evaluation of policies can be undertaken using several indicators with respect to water availability, ecosystem quality, and economic growth (Simonovic & Fahmy, 1999) . The modeling approach utilizes hierarchical decomposition procedures to analyze interactions between a given sector and the water resources sector. For instance, agriculture can be decomposed into different sub-sectors. This is due to the very nature of its diversity with respect to cropping patterns, scale, and type of water used. The analytical framework is illustrated as follows: There are many policy variables involved in a given sector, determined by a given development plan. Furthermore, the water supply variables are controlled by the MWE, while the demand-side policy variables and inputs are controlled by other institutions in other sectors. In most cases, all policy variables are dynamic in nature. Conversely, non-policy variables are deterministic with given values over the planning period. Table 5 proposes a series of possible variables that can be considered in policy analysis under the different sectors. It is worth noting that the choice of which variables are policy or non-policy depends on the structure of the economy, the existing development plan and the prevailing institutional, legal, and policy framework.
The interaction between policy variables and their impacts are monitored through multiple indicators in the social, economic, and ecological domains. Owing to the aggregation procedures, the model outputs should be taken as indicators and not precise measures of impacts of different scenarios. Nonetheless, these procedures have been scientifically considered as satisfactory for policy analysis. The proposed indicators for policy evaluation are highlighted in Table 6 . Evaluation is based on multiple criteria and this is reflected in the proposed indicators.
Once the policy variables and outputs have been identified, the final step is to undertake simulation of policy alternatives. Analysis can be undertaken using dynamic mathematical programming models, CGE models (see Kilimani et al., 2015) 6 , partial equilibrium models or qualitative analytical approaches. Irrespective of the modeling technique chosen, the aim is to investigate the effect of a policy variable on other variables away from the baseline.
Conclusion
In this paper, national water accounts were developed to establish the amount of water available as well as flow into the different sectors of the economy. To link the relevance of water resource accounting to socio-economic policy analysis, the paper proposes a framework which can be used to analyze the link between water policies and the policies of the different sectors. The framework involves the creation of a model structure, identification of the relevant policy variables, the selection of policy evaluation indicators and, finally, undertaking policy simulation. The proposed framework provides an input into policy analysis not only for Uganda but for other developing countries as well, whose social and economic activity is highly dependent on water resources availability and management.
The framework is envisaged to provide a useful tool for analyzing the different policy alternatives which have implications for water resources utilization. It allows for active inter-institutional interaction as well as providing feedback regarding the outcomes of different social-economic activities. The main objective is to identify priority actions in line with a country's development plans. Finally, it is critical to note that the proposed framework has been developed as a basis for the analysis of inter-and intra-sectoral linkages between water resource policies and the policies of the other sectors of the economy. It is therefore envisaged that empirical testing based on country or regional specific studies should contextualize this framework. This should be guided by the structure of the economy in question, water resources availability and use, the institutional and policy framework, and the choice of empirical modeling technique. The key aim of this paper is to demonstrate the fact that sound integrated WRM requires robust understanding of the social, economic, and institutional linkages and the water resources.
Policy implications
The Ugandan economy is currently experiencing water-related challenges emanating from the volatile changes in climate as well as changes in population and economic activity. These changes are increasingly putting a strain on the availability of water resources. This paper demonstrates the multiplicity of links between water resources and the economy with a view to highlighting the fact that water as an economic resource needs effective allocation and management. The results from the water accounts show that water consumption within the economy is 4.2 billion m 3 , with the agricultural sector accounting for an estimated 63% of consumption. Total water demand stands at approximately 11% of total water availability. Whereas this figure seems to be low, projections indicate that the country is poised to experience severe water scarcity in the near future. This calls for the need to actively link the water policies with the policies of the other sectors, guided by their development plans. This will be the only sure way of achieving efficient and sustainable use of the existing water resources. 
